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1\ A microcomputer having an on-chip debugging function, 
coit^rising: 

a central processing unit for executing instructions; and 
a first monitor means for performing data transfer to and 
from aXsecond monitor means, determining a primitive command to 
be executed based on the receive data from said second monitor means , 
and performing processing for execution of the deteinnined primitive 
command, said second monitor means being provided outside said 
microcompuoer for performing a processing to convert a debugging 
command inta at least one primitive command. 



2. The microcomputer according to claim 1, wherein said 

15 primitive commaVid includes a command for starting an execution of 
a user program, a\command for writing data to an address on a memory 
map in a debugging mode and a command for reading data from the 
address on said meipory map, 

20 3. The microcomputer according to claim 1, further comprising 

a control register us^d for execution of instructions in said 
central processing unit\and having an address thereof allocated 
on a memory map in a debiigging mode . 



25 4. The microcomputer accoVding to claim 2, further comprising 
a control register used for execution of instructions in said 
central processing unit and hav\ng an address thereof allocated 
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the memory map in the debugging mode. 

5. \ The microcomputer according to claim 1, further comprising 
a monitor RAM into which contents of an internal register of said 

5 central processing unit are saved, and having an address thereof 
allocated on a memory map in a debugging mode. 

6. The microcomputer according to claim 2, further comprising 
a monitor\RAM into which contents of an internal register of said 

10 central processing unit are saved, and having an address thereof 
allocated ^n the memory map in the debugging mode. 

7. The microcomputer according to claim 1, further comprising 
a terminal connected to a single bidirectional communication line 

15 for performing\^ half -duplex bidirectional communication between 

said terminal a^d said second monitor means, 

wherein, on condition that said first monitor means being 

a slave has received data from said second monitor means being a 

master, said first monitor means performs a processing 
20 corresponding to the received data and sends response data 

corresponding to the received data to said second monitor means . 

8. The microcomputeir according to claim 2, further comprising 
a terminal connected to a single bidirectional communication line 

25 for performing a half -duplex bidirectional communication between 
said terminal and said seqpnd monitor means, 

wherein, on condition that said first monitor means being 
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fV^ ^^^^^^ slave has received data from said second monitor means being a 
master, said first monitor means performs a processing 
coAresponding to the received data and sends response data 
corresponding to the received data to said second monitor means. 
5 \ 

9. ^rhe microcomputer according to claim 1, wherein the data 
received from said second monitor means includes an identification 
data of tne primitive command to be executed by said first monitor 
means . \ 

10 \ 

10. The microcomputer according to claim 2, wherein the data 
received froimsaid second monitor means includes an identification 
data of the primitive command to be executed by said first monitor 
means . \ 

15 \ 

11. The microcomputer according to claim 1, wherein said first 
monitor means transfers fixed- length data to and from said second 
monitor means. \ 

20 12. The microcomputer according to claim 2, wherein said first 
monitor means transfers fixed- length data to and from said second 
monitor means. \ 

13. The microcomputerXaccording to claim 1, wherein a monitor 
25 program for executing a processing of said first monitor means is 
stored in a ROM. \ 
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14. The microcomputer according to claim 2, wherein a monitor 
program for executing a processing of said first monitor means is 
stored in a ROM. 

. The microcomputer according to claim 1, 

wherein said first monitor means comprises: 
a first frequency division circuit for dividing a first clock 
and foV generating a first sampling clock for sampling each bit 
in data ^ent and received according to start -stop synchronization; 
and 

a ciis^cuit for sending and receiving data based on said first 
sampling clo'^V/and 

whereipXsaid first monitor means supplies said first clock 
to said second \moni tor means as a signal for causing a second 
frequency division circuit included in said second monitor means 
to generate a second sampling clock. 

16. \ The microcomputer according to claim 2, 

wherein said first monitor means comprises: 

first frequency division circuit for dividing a first clock 
and for generating a first sampling clock for sampling each bit 
in data seijt and received according to start- stop synchronization; 
and 

a circiiit for sending and receiving data based on said first 
sampling clocw, and 

wherein M.id first monitor means supplies said first clock 
to said second monitor means as a signal for causing a second 



41 



firequency division circuit included in said second monitor means 
toVgenerate a second sampling clock. 

17. vThe microcomputer according to claim 1 wherein: 

said first monitor means includes a monitor RAM which is 
readable and writable, and 

when a break of an execution of an user program occurs and 
a mode is shifted to a debugging mode, said first monitor means 
saves a program counter value of said central processing unit and 
contents of lan internal register into said monitor RAM. 

18. The micAocomputer according to claim 2 wherein: 

said first monitor means includes a monitor RAM which is 
readable and wriYable, and 

when a breaK of an execution of an user program occurs and 
a mode is shifted to a debugging mode, said first monitor means 
saves a program counter value of said central processing unit and 
contents of an internal register into said monitor RAM. 

19. An electronic instrument comprising: 
a microcomputer according to claim 1; 

an input source of data to be processed by said microcomputer ; 
and \ 

an output device for outputting data processed by said 
microcomputer. \ 

20. An electronic instrument comprising: 
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microcomputer according to claim 2; 
aA input source of data to be processed by said microcomputer ; 



and 



an output device for outputting data processed by said 
microcomputt 
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21- An electronic instrument comprising: 
a microcomputer according to claim 3; 

an input source of data to be processed by said microcomputer ; 

and 

an output d^evice for outputting data processed by said 
microcomputer . 



22. An electronic instrument comprising: 
15 a microcomputerX according to claim 5; 

an input source o^data to be processed by said microcomputer ; 

and 

an output device 3^or outputting data processed by said 
mi c r o c ompu t e r . 

20 

23. An electronic instrument comprising: 
a microcomputer according to claim 7; 
an input source of data to be processed by said microcomputer; 

and 

25 an output device for outputting data processed by said 

microcomputer. 
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and 




An electronic instrument comprising: 
a microcomputer according to claim 9; 

an input source of data to be processed by said microcomputer; 
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.an output device for outputting data processed by said 
microcomputer . 

25. An\ electronic instrument comprising: 

a mo^rocomputer according to claim 11; 

an input source of data to be processed by said microcomputer; 

and 

an output device for outputting data processed by said 
microcomputer . 



15 26. An electroni.c instrument comprising: 



a microcompu\^er according to claim 13; 
an input source of data to be processed by said microcomputer; 



and 
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an output device for outputting data processed by said 
microcomputer. 



27. An electronic instrument comprising 



\ 



a microcomputer according to claim 15; 
an input source of data to^be processed by said microcomputer ; 



25 and 



an output device for outpjitting data processed by said 
microcomputer . 
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28. An electronic irfstrument comprising: 

a microcomputer according to claim 17; 

an input source of data to be processed by said microcomputer; 

and 

an outppdt device for outputting data processed by said 
microcomputei 



29. A c^ebugging system for a target system including a 
10 microcomntiter, said debugging system comprising: 

second monitor means for performing processing for 
converying a debugging command issued by a host system into at least 
one primitive command; and 

first monitor means for performing data transfer to and from 
15 saia second monitor means, determining a primitive coiranand to be 
executed based on the receive data from said second monitor means, 
ana performing processing for execution of the determined primitive 
cpfmmand . 
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